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March 2, 1995 
15621 SE 26th Street 
Bellevue, WA 98008 


Dear Friends: 


Thanks to all of you that provided information about telegraphy exhibits. 
If your collection is available for viewing please let me know. Does anyone 
have information on the Ford Museum in Michigan and the Smithsonian? I need 
hours, address, phone numbers and a description of their displays. 


In December I spent a week in England, and visited Wyn and Megan Davies in 
Wales. I greatly enjoyed their hospitality and we even swapped a few keys. 
Wyn treated me to steak and kidney pie and a pint at a local pub - It was an 
experience that I will treasure forever. I was impressed with Wyn’s 
collection, and saw many keys that I had never heard of before. I visited 
the GPO museum in London, and took some photos of their equipment. They 
have needle telegraphs to die for! I returned via Frankfurt and visited the 
German Post Office Museum. They have a nice display of equipment, but the 
lighting made photos difficult. 


I received an enquiry from an Oregon collector about a key marked 
"Siemans-Halske - Berlin 11-60". I have seen their keys, but have no 
information about them. If anyone has any data please let me know. 


We have all had problems with jammed lock nuts on keys. I have found that 
the best way to get them loose is to soak them in WD-40 and then loosen them 
with a leather pad in a pair of slip joint pliers. The leather must be very 
thick and the pliers must have curved jaws. I have yet to twist a screw off 
or damage the knurling on the nut using this method. 


N7CFO is on the Internet! My address is "keys@scn.org". I am making it in 
through the local public library system. I ran several test messages with 
Russ Kleinman [wa5y@astro.wnmu.edu], and transmission is very quick. If you 
are in the system please send your address. 


I picked up a copy of the Schurr-Morsetasten catalog from Electronic Switch 
Co. I have seen the word "Morsetaste" on several German keys. Can anyone 
translate this word? It must mean "Morse key" or some such. 


If you are looking for radio publications try the "New Wireless Pioneers" 
catalog. They sell all types of wireless related books and periodicals. 
They are expensive, but they have nice stuff. Their address is: 


New Wireless Pioneers 
Box 398 
Elma, New York, 14059 [716]681-3186 


Another catalog of interest to militaria collectors is: 
The Signal Corps 


3583 Everett Road 
Richfield, OH 44286-9723 [216]659-3244 
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They specialize in WW II surplus communications gear. I know little about 
this stuff, but the few keys that they have are a bit overpriced. Their 
terms are excellent - they offer a refund minus shipping charges within five 
days of receipt. 


I saw Ron, KB7RUE, at the Salem Hamfair. He provided me with photocopies of 
several pages from the book OSS Special Weapons & Equipment - Spy Devices of 
WW II, by H. Keith Melton. The book is published by the Sterling 
Publishing Co., Inc. At last, some solid information on "spy" gear! I have 
long lamented that any weird looking key, especially the small ones, are 
usually identified as "spy" keys. Ron, if you have information about how 
this book can be ordered, I would appreciate it. 


Collecting has been slow with one 
notable exception - - the 
Kilbourne-Clark straight key used 
on the 1929-1930 Byrd Little 
America Expedition! I obtained it 
from Howard Mason, who was a radio 
operator on the expedition. es 
mentioned him in KEYLETTER #11 - - 
he made the Moto-Key There is an 
extensive write-up on this 
expedition in the December, 1928 
QST. Dale Martin, W7LOG, did the 
drawing. I have put this key on 
the air and am confirming my 
contacts with a nice parchment 
certificate. 


EL-KEY I received a letter from Sid Shore on the EL-KEY. 


"T do not recall who did the machining. I do know that the bases were 
delivered to Bob [Poucel] completely finished, plated and ready for 
assembly. The other component parts were also manufactured out of house, 
and all that Bob had to do was assemble and adjust the keys. 


This waS a one-man show for Bob, although his wife did assist him in the 
packing. He did all of the assembly work himself, in his workshop in the 
basement of his home. Poucel Electronics was a division of Shore Mfg. 
Corp. because my partner and I supplied the capital for producing the EL- 
KEY. Shore imported a variety of products from the Far East and Europe 
for resale in the premium, advertising specialty, and promotional products 
field. I traveled extensively to arrange for the purchasing of items, 
mostly completely assembled and some components which we assembled at our 
plant. Yes, it is correct that Shore Mfg. interest in Poucel Electronics 
was primarily for financing, and for supporting a “ham" friend’s interest 
in developing a ham-related business. 


Poucel went out of the key business because he tired of the work, and als 
because sales were becoming more difficult to generate. He made no othe. 
types of keys, only the EL-KEY. I do not recall who made the original key 
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and paddles that inspired Bob. Bob worked for the telephone company for 
many years, retiring as a field manager. His prime interest in ham radio 
was DXing. 


Keyer History, continued.... 


The nature of this project is such that I will have to do a lot of "back and 
fill". I have quite a lot of information about keyers, but it is difficult 
to cover it in sequential order. I have already covered the Mon-Key, the 
El-Key, and Al Jackson’s keys and there is no reason to discuss keys like 
the Autronics and Brown Bros. that have been covered in The _ Vail 


Correspondent. 


It will pick up quite a lot in the 1950’s and 1960’s when things really got 
to rolling after the war. Good ad photos are available for most of them. 
I realize that the photos on this keyletter are pretty crude. 
Unfortunately, this is a "Garbage in - Garbage out situation" - they were 
bad to begin with. If you have a particular interest in any of the articles 
send me a SASE and I will send a copy of the article. There are bound to be 
many old homebrew keyers out there, and it is my hope that this series can 
help identify some of them. From my research it is apparent that the 
homebrewers did most, if not all, of the early keyer and paddle design work. 


The March, 1944 QST has two articles about keyers. The first, by William L. 
Gardner, describes spacing problems in earlier circuits. He traced most of 
the trouble to gas triodes. He designed a “relaxation oscillator" or 
"multivibrator" circuit that he claimed could reliably send at 60 wpm. The 
second article, by Chester H. Page, W3IKI, describes a simple multivibrator 
circuit with a keying relay. The authors did not provide pictures of either 
of these keys. 


In the July, 1944 QST Lawrence G. 
Wiley, "ex-W9YDA", describes an 
automatic key that he built with a 
circuit using a single 6N7 tube. 
The components of the key were hand 
made, and the chassis was built out 
of old phonograph records. The 
front panel was made of 1/8" 
bakelite. The key lever was built 
by Captain B.C. Johnson, W9LMK, 
from scrap brass using a file, two 
drills and a hacksaw. Per Wiley 
this was preferable over’ the 
Grammer key [see keyletter #11, 
page Lis] which "introduced 
constructional difficulties in the 
form of a key lever of complicated 
construction." 
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In the February, 1945 issue of QST 
John Bass, W9SOC, suggested that 
lateral and vertical play in keyer 
paddles could be eliminated by 
placing the dot and dash contacts 
and both knobs on a single lever. 
He used compression springs to work 
against for both contracts. The 
paddles in the illustration were 
constructed out of sheet iron and 
brass. The contacts posts and 
screws were stock Vibroplex parts. 


In the March, 1945 issue of QST 
Norman Snyder, W3HRD, improved on 
Wiley’s design by adding a monitor 
oscillator that could be operated 
by itself for keying practice. His 
design provided for tone and volume 
controls and dot and dash length. 
He takes pains to point out that 
the pictured unit is the same size 
as a Vibroplex and is "only" six 
inches high. He used parts from a 
Vibroplex Champion for the keying 
mechanism. He was probably the 
first of a long line of people that 
butchered vintage keys. 


The first post-war design was by 
Wilbur R. Dehart, W9DED. Dehart 
built an electronic key with 
variable speed control, a 
monitoring oscillator, a speaker, 
built in power supply, and built in 
key click filters. This circuit 
used a 6SN7 tube and was similar to 
Gardner’s keyer. He hand built the 
keying mechanism. 


Fig. 2— Side view of electronic key movement, illustrating bear- 
ings and supports of moving parts. (A) Ears on lever A (see photo- 
graph) (B) Pivot spindle. (C) Keying lever. (D) Dot spring post. 
(E) Dash contact post. (F) Dot stop. (G) Key base. (H) Control 
panel. (I) Pivot screw. (J) Pivot support. 
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Russ Kleinmann writes a column on key collecting for two club newsletters 
and has added me to his mailing list. 


Most people think of "doors" when you mention the word "key." It really 
is only the radio op or the telegraph collector who thinks of a telegraph 
key when the subject is mentioned. But even the collector can be fooled! 
Several years ago I picked up a very old looking key at a hamfest. I 
bought it from another collector who knew nothing of its origin. The key 
was made of brass and was clearly intended to be mounted vertically. I 
was perplexed by this . . . who would want to operate radio that way? Not 
only that, but the key had a terrible feel to it. And I don’t mean just 
a little rough! It was so tight that "glass arm" would have been epidemic 
if that key ever became popular. Well, since buying that odd key, I have 
bought several more keys that are similar in that they have a terrible 
feel and many of them have a metal strap as the lever arm. The "Bunnell" 
name waS on some of them, and some are not labeled at all. This was a 
mystery to me until a few years ago. One day, I was reading one of Roger 
Reinke’s wonderful articles in the journal of the Antique Wireless 
Association. And right in front was a picture of my funny brass hamfest 
key! Roger said it was made by a company called "Gamewell" and that it 
was one of a genre of keys called "Strap keys." These instruments are not 
really telegraph keys at all and are used as switches that are meant to be 
used only a few times a day. 


The Gamewell key was made to key the alarm circuit of a fire station! 
Strap keys of various other kinds were used to key other alarm type 
circuits. So the joke is on us collectors. Here are keys which on first 
glance look just like telegraph keys. But they were never used on 
landline at all! 


David Holley sent his new address: 


David Holley 
1410 Oldham Lane 
Abilene, TX 79602 


I suspect that he moved just to get on "Old Ham" lane. He also asks: 


In the first ads for the Vibroplex #6 (French Vibroplex Collectors Guide) 
p- 60, 61, etc. the #6 is shown with the label mounted perpendicular to 
the vibrating arm. I wonder if this was a prototype, or do keys exist 
with this type of label? It would also be interesting to know if any #6 
keys exist with the "825 Broadway" address. John Elwood has no confirmed 
#6 keys with this label. 


My database doesn’t show a #6 from the "825" Broadway address either. 
Murray Willer: 


As you know, I have become quite interested in the subject of light 
signalling keys and light signalling devices. I can blame you for sending 
me the heliograph and my British friend Colin Waters for sending me his 
Aldis Lantern. Since then I have picked up a few more light signalling 
devices including some additional Aldis type lanterns. For those not 
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familiar with the Aldis Lantern, it is a hand held device in which the 
dots and dashes of the Morse code are sent visually by a lamp reflectec 
into a parabolic mirror. The Aldis type lanterns were made in five inch 
and three and a half inch sizes. During WW II the lamp remained fixed and 
was turned on and then the mirror was deflected a few degrees either 
upward or downward to transmit the code. During the early part of the 
war, the mirror was in the UP position while at rest, but the Air Ministry 
decided that the enemy aircraft might see the light, so they reversed the 
mirror position so that it was in the DOWN position while at rest. 


After the war, the design was modified and in these, both the lamp and the 
mirror remained fixed. The front of the lamp is painted black and the 
rear of the lamp is covered with a skirt. The lamp is first turned on, 
then when the trigger is operated, it moves the skirt back which exposes 
the rear of the lamp to the mirror...nice operation. 


The British and U.S. navies used a number of light signalling devices some 
of which were basically flashlight types. If you should spot any of these 
in your travels through surplus naval yards, or information on them, I 
would appreciate your letting me know. 


Tom French: 


I’d like to tighten up your definition of a keyer since an ordinary bug 
would be a "mechanical ... keying device that is manipulated to send Morse 
code." How about: "A device that creates a series of dits and/or dahs 
under the control of a manually operated non-automatic switch, which is 

used to make and break the keying line of a CW transmitter."? It is 
cumbersome, but I used the terms "creates" and "non-automatic" to 
eliminate such things as the early use of a bug and relay to control a 
spark transmitter. Note that the Autoplex still meets this definition. 


Concerning the Sematic mentioned in your Keyletter no. 11, Signal Electric 
Company’s reference to a "double action" key was to what we more commonly 
call a sideswiper. (Carron, W3DVK, incorrectly uses the term "sideswipe" 
in his ARRL Morse Code book, 2d ed.) The lever on the right is the usual 
circuit closing lever found on all landline bugs. The lever on the left, 
when closed, connects an extra right-hand contact to the fixed (left-side) 
dash contact. To use the Sematic as a sideswiper, you close the left 
lever and lock the pendulum with the hook provided on the damper. 


I’m surprised that you don’t have a Sematic in your collection, but I 
guess that just confirms how scarce they are. I’ve been working on a 
Sematic article for a future issue of the Vail Correspondent, and wonder 
if any of your readers can tell me whether a patent was ever issued on the 
Sematic, and if so, the number (a patent was applied for in 1928). They 
can reach me at Box 88, Maynard, MA 01754. 
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John Elwood: : 
Directions for Operating the Signal Sematic Key 


Re the Signal Sematic. In i“ ‘of ff 
sideswiper operation, you swing ; ae / i P 
the "lock" over to keep the = 927 


vibrating lever from vibrating Fax 
and open the switch on the left 
side - plus open right switch to 


take the line shorting switch out es ! ee 

of the circuit. For "bug" Se See = oo ke 
operation flip the lock back out = yp % ae ‘ 

of the way so the lever can ve /6 eg Mee Se 
vibrate. Close the left switch, Adjustment No. 1—Dot adjustment Js for providing 
and of course open the right : large wap is espectally recom- 
switch to take the "line" Operate the Signal Sematic key, 
shorting switch out of the Sloge vu ste aap 4D & Ane Rae 


[ 1 justment. 
circuit. Adjustment No, 2—Dash adjustment for providing 
eee a_large or amall dash contact. 
Adjustment oA act ics rg iipaae's igs gg 
; No. 4—Double action key switch, 
saps ir “ic ‘ must be closed for double ac 
ee tion service or apen/for semi-". 
automatic: action:-: 


Tom Perera: 


; eed sie ar | djustment which * 

My collection of over 400 keys is _ ; Adjustment No. 5—Nibrator stop stad so the vibra- 
available for viewin b ; West ro tor: spring “barely touches it 
g y prior Pee ; ‘: when the leverjis in normal po- 


appointment - well in advance. ~ send scspmont No_#— pat adjustment “ds explained An. 
My WW I Fullerphone with the o. TW 

incredible phonetic alphabet tag Adjustment No. gfMiatteoe nak Br liged pet 

is available for trading ai ie gs Position “when wey i used as 
SA ae ' ‘double action key. : 

PreLenausy aed hoses on nove sia “Adjustinent wo. S—Vibrater. adjustment, zoe a be 

w eav-.: 

pet eon  ROetage blest asta” 

: be touched, but in the event it 

i . ee | gets out of adjustment, loosen | 

Tom sent in these instructions for Segoe set screws and move from side 


i . .-to side so that the vibrator rod, 
the Signal Sematic key ° Brad a ude perfectly straight‘ and rod 
Wilson provided them to him. 


vresta slightly against.: floating: 
Te owasher. poe ce es ory) 
-Operator operating ‘lever finger. 

vy ic -plece is adjustable. by set screw 
MEQ. f-< for heavy’ or ight touch. “-Aricf 


Dave Pennes: 


Restoring early Vibroplex bugs frequently involves replacing missing 
parts, such as the metal washers under the binding post, or the dot 
contact or the circuit closing switch. A good source is the McMcaster- 
Carr Supply Co., 600 County Line Road, Elmhurst, IL 60126 


Washers: The size is " OD X 3/16" ID X 0.040 thick. It is cat. # 
92917A140 (nickel plated}. Unfortunately you have to buy a pound, about 
500 pieces. They cost $8.33 in a 1982 catalog. I’ve just ordered a 
pound. If anybody need any, send me a SASE and I’1l donate a bunch. 


Fiber Washers: I’ve not been able to find anything like the shoulder 
washers in old Vibroplex bugs, and the flat fiber washers are also 
unavailable in that size, to the best of my knowledge. Very similar ones 
except a bit thinner, and in red color are also available from McMaster- 
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Carr. The ID is a bit larger, but when in situ, this should not be 
apparent. It is part # 95601A315. They come in lots of 100 and were 
$5.40 in 1982. You can color them with a magic marker to make them black. 


Brass nameplate pins: There is nothing on the market exactly like them 
now. I’ve just ordered some #15 ga. escutcheon pins from McMaster-Carr, 
which as best I can tell, is the closest thing to the 1/16" rivets 
Vibroplex used to use. They were either 3/4" or 1" on old Vibroplex bugs. 
Another outfit called Small Parts actually sells 1/16" rivets, but they 
are only x" long. Once again, the minimum order was 1 pound of escutcheon 
pins (about 720), so if anybody needs any, you know what to do. 


Fiber tubing for cords and wedges for bugs: McMaster-Carr sells this too. 
It is 7/16" in diameter, and 1/16" wall thickness, and comes in 36" 


lengths. In 1982 it was $6.94 for 36". If you are inclined to make 
cords, this should be the stuff. The brass strip can be purchased from 
hobby stores and cut with a Dremel Mototool. Cloth covered cords can be 
obtained in the form of WW-II headsets, if you can sacrifice them. They 
seem to sell for a dollar or so at hamfests around here. 


Insulation strips for the underside of bugs: I bought a big piece of 
black cardboard which is pretty close in appearance. Anybody who wants a 
piece, do the envelope bit. 


Odd sized taps and dies: Travers Tool Co., 128-15 26th Avenue, P.O. Box 
1550, Flushing, NY 11354 sells the really odd taps and dies that even 
SATCO doesn’t have. They are a bit more expensive than SATCO, but there 
is no other source, for example, for 12-30 threaded taps to restore 1880 
Western Electric binding post nuts. 


Another tip: Occasionally the screws on old bugs are so bent or rusted 
that they are not salvageable. Rather than use a new screw, look for old 
equipment that is being given away at hamfests, just for the hardware. 


Henry Engstrom: 


I’ve picked up some new keys including one from a Russian tug, a Swedish 
key, circa 1944 used on an RA-600 radio van, a J-51 and a J-48. My main 
involvement at the moment is to restore and fire up a variety of WW II 
military radio sets that I have had stored for years, including a TCS, 
ART-13, PRC-25, PRC-47, BC-474, and a complete ARC-5 working display. 


By the way, if you run across anyone who has one or more pieces of WW II 
gear I’d appreciate a referral. I’m even looking for broken, chopped up 
sets, racks, mounts, control boxes, etc. since I have a to of stuff that 
isn’t 100% complete. I can use anything, especially manuals. I also have 
some military keys to trade. If interested send a want and swap list. 


Henry sent the ad for the "PRAC-TO-CODE" AND "PRAC-TO-KEY". 


FOR TRADE: 


-—~ White three arm resonator with sounder. 
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- Speedo-Plex #2 bug 


- B&W CODAX model 361 keyer 


WANTED: 


-Marconi 365 series keys. 


Write for details. 


Well, 


Lynn, 


that is it for #12. 


CALL 


SABBITT 


“OMBS 
)AVIES 
JLWOOD 
ENGSTROM 
FRANCIS 
FRENCH 
SJOLLEY 
JOWARD 
-VERSON 
JACOBS 
\ENDRA 
\LEINMAN 
{ALVASI 
{AXWELL 
TEULSTEE 
{ITCHELL 
{UTTING 
>ALMER 
>ENNES 
roa 
Ae “ 
tEINKE 
0GOZINSKI 
SMITH 
,0JKA 
"HOMPSON 
TILLER 


W3IDO 2820 SOUTH COUNTRY CLUB WAY 
W6OWP 6306 TABERNACLE LANE 


WA4LXP 664 BEAVERS ROAD 
KB7RUE 4107 N. OVERLOOK BLVD 
4149 HAMPTON CIRCLE 
115 E. 113TH AVE. 


WOCNY 
KN6W 
W5VJW 


WW7P 


N7CFO 


Lynn, 


a3 


CURRENT CORRESPONDENTS 


ADDRESS 


210 ANITA DR 


1216 S. ALVIRA 


2000 VICTORY AVE. 
HALCOG BRYMBO WRECSAM CLWYD 
5716 NORTH 34TH DRIVE 


KD6KWH P.O. BOX 5846 


W1IMQ 


AA5MO 61410 OLDHAM LANE 
KA7FIP 2940 SE 118TH AVE 


3 NIGHTINGALE CLOSE, BEMBRIDGE 


120 GREAT ROAD 


WA7AKY 5232 LOMBARD 


WASY 


W6CF 


60 SEAVIEW TERRACE 
N4LJS 4506 KENTMORE DRIVE 
1513 COMBS CIRCLE 
WB2BYQ 75 CHURCH STREET 


P.O. BOX 473 


PASADENA 
BLOUNTSVILLE 
PORTLAND 

MESA 

CROWN POINT 
LOS ANGELES 
WICHITA FALLS 
LL11 5DR WALES 
PHOENTX 

SANTA ROSA 
ISLE OF WIGHT 
MAYNARD 
ABILENE 
PORTLAND 
PORTLAND 
NORTHPORT 
DALE CITY 
SILVER CITY 
REMSEY 


REDWOOD ESTATES 


PAOPCR SMETANALAAN 28, 3122 HP SCHIEDAM HOLLAND 


WA4OSR 11 MIDTOWN PARK E. 


WD6TDC 4025 SLATE ST. 


KF4GI 5260 NW 81ST TERRACE 
WA3LKN 4607-C SANTA CRUZ DRIVE 

11 SQUIRE HILL ROAD 

4035 E. LAVENDER LANE 

5301 NEVILLE COURT 

6625 W. PERSHING 

13 HORLEY ROAD, SHERINGHAM 
990 SPA SPRING ROAD 

3410 N. 4TH AVE. 

VE3FRX 557 SPADINA ROAD 


G4FAI 
KS2S 
SVT 


MOBILE 
SANTA ROSA 
LAUDERHILL 
INDIANAPOLIS 
N. CALDWELL 
PHOENIX 
ALEXANDRIA 
GLENDALE 
NORFOLK 
PERTH AMBOY 
PHOENTX 


N7CFO 


Keep those cards and letters 
information for the keyer series will be greatly appreciated. 


STAT ZIP 


35031 
97217-3424 
85206-3317 
46307 
90035 
76301 


85017 
95402 
P035 SYP 
01754 
79602 
97266 
97203 
11768 
22193 
88061 
07446 
95044 


36606-4141 
95405 
33351 
46268-5354 
07006 
85044-4681 
22310 
85304 
NR268JE 
08861 
85013 


TORONTO, ONTARIO CAN MOP 269 


coming! 


HOME_FONE 


(602)839-7929 


(205) 429-3356 


(602)924-5582 
(219)663-2311 
(213)939-9847 
(817)767-0077 
0978-756330 

(602)841-1480 
(707)523-9268 


(503)761-7799 
(503)286-1144 
(516)261-1576 
(703)590-3373 


+31 104704230 
(707)539-1883 
(317)471-9605 
(602)759-8019 


(703)971-4085 
(602)878-2929 


Any 
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Lynn A. Burlingame 
15621 SE 26th Street 
Bellevue, WA 98008 


(206)641-5488 


The N7CFO KEYLETTER is a seldom regular 
publication devoted exclusively to sharing 
information about telegraphy instruments 
and the lore of another age. 


ee SsS— 


THE APEX Il 
SEMI-AUTOMATIC KEY TED McELROY 
Single lever spring loaded, with World’s Official 


long integral pendulum spring. i 
Quick, balanced action, with no | pags org 
; lost motion. Spring cushioned | SF ee 
everywhere. Wooden base. Filed brass finish. Fully guaranteed. Speed 69wpm. 
Price postpaid including case, (check or TROL). i aiers wes Shes $25.00 | 


| 
APEX KEYS. _. Hunter TAMPe diene Oe 
ee AMER oadoe BX. 


LEARN CODE RIGHT OR 
INCREASE YOUR SPEED 


With the System that Made Champions 
of Jean Hudson and Ted McElroy 


Emergency Code-Practice Equipment 
Sturdily constructed code-practice equipment, combining American 


ingenuity with a minimum of non-essential materials to meet today’s 
unparalleled demand for trained radio operatora 


“PRAC -TO -CODE” 


Self-contained, 110 volt A.C.-D.C. code- 
Practice oecillator bis 
e! 


CHAMPION McELROY says: “My speed Is the result of 
CANDLER taining. It taught me to reed code as easily es | 
read print, and to copy by touch on my “mill” at high 4 
Beginners:who wish to learn code right, amateurs and com'! 
ops who want real speed, will save themselves much time and 
discouragement by taking THE CANDLER SYSTEM." 


FREE — BOOK OF FACTS For Beginners and Ops, also 


case. sca 
tubes and 1—40 watt light bul! 
Postpaid; with tubes, less bulb. .$9.95 
35 


Lees tubes and bulb 


“PRAC-TO-KEY” ge Fg A RR 
Single lever. spring-type practice key Guaranteed. 
pv “<9 B CANDLER SYSTEM CO. 
INLAND WIRELESS 2 = = "_ssxalll Dept. Q-12 Box 331. Asheville, N. C. 
THE ENGINEERING BUILDING, CHICAGO . “MF ey 


F] 
fF 4 = 


